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Curcuma aerugenosa Roxb. or locally known as “Temu Hitam” has been used as 
medicine. It contains useful secondary metabolites. The amount of total phenolic content 
detected in Curcuma aerugenosa is ranged from 4.5 – 50.9 mg pyrogallol equivalent per 
g dry weight. Leaf and root extracts exhibited strong antioxidant activity in ferric 
thiocyanate method (FTC), thiobarbituric acid method (TBA), scavenging effect of the 
2,2-diphenyl-1-picyl-hydrazyl (DPPH) radical and conjugated diene formation.  
 
In this study, flavonoids and phenolic compounds were determined by using high-
performance liquid chromatography (HPLC). The highest content of rutin (1704.7 ± 68.2 
μg/g dry weight) and quercetin (1992.4 ± 92.2 μg/g dry weight) were found in leaf 
unhydrolized and hydrolized extracts respectively. Tuber extract exhibited the highest 
content of total phenolic compounds (988.6 ± 22.7 μg/g dry weight). The main phenolic 
 ii
compound detected was catechol (615.4 ± 8.2 μg/g dry weight). The essential oils of C. 
aerugenosa were obtained by hydrodistillation. They were analysed by a gas 
chromatography mass spectrometry (GC-MS). The major compounds were camphor, 1,8-
cineole, β-pinene and camphene. Rhizome oil was found to contain the highest 
percentage of 1,8-cineole (45.9%) and camphor (15.9%). 
 
In this study, Gamborg B5 media with combination of 0.2 mg/L (w/v) 2,4-
dichlorophenoxyacetic acid (2,4-D) and 2.0 mg/L (w/v) 6-benzylaminopurine (BAP) was 
found as the best for initiation of rhizome bud and in vitro grown seedling-leaf callus. A 
different combination was obtained in callus induction of in vitro grown seedling-petiole 
and root which was 0.2 mg/L (w/v) of 2,4-D and 1.0 mg/L (w/v) of 6-
furfurylaminopurine (kinetin). The callus induced in this study was friable and light 
yellow in colour. 
 
Study on the effect of sucrose concentrations [1, 2, 3 and 4% (w/v)] showed that 
optimum callus growth was achieved with 3% of sucrose. The highest callus growth of in 
vitro seedling-leaf and root derived callus were achieved in 0.060 and 0.020 mg/L (w/v) 
of 2,4-D respectively. Both callus produced 6.382 ± 0.408 and 6.440 ± 0.193 g fresh 
weight /culture respectively. Dicamba [0.150 mg/L (w/v)] produced the highest 
production of biomass in rhizome bud (5.603 ± 0.263 g fresh weight /culture) and in vitro 
grown seedling-petiole (5.458 ± 0.246 g fresh weight / culture) derived callus. 
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Elicitors, yeast extract [20, 40, 60, 80 and 100 mg/L (w/v)] and chitosan [20, 30, 40, 50 
and 60 mg/L (w/v)] exhibited different effects on monoterpene (1,8-cineole, linalool, β-
pinene and camphor) production. The highest content of 1,8-cineole (0.459 ± 0.020 μg/g 
fresh weight) and camphor (0.067 ± 0.003 μg/g fresh weight) were produced in 40 and 60 
mg/L (w/v) yeast extract added to in vitro grown seedling-petiole derived callus 
respectively. At 50 mg/L (w/v) of chitosan revealed the highest production of linalool 
(0.374 ± 0.015 μg/g fresh weight) and β-pinene (0.495 ± 0.021 μg/g fresh weight) in vitro 
grown seedling-petiole derived callus.  
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Curcuma aerugenosa Roxb. atau dikenali sebagai temu hitam oleh masyarakat tempatan 
telah digunakan sebagai ubat. Ia mengandungi pelbagai metabolik sekunder. Kajian telah 
dijalankan untuk menentukan kandungan keseluruhan fenol. Julat nilai yang terhasil ialah 
4.5 – 50.9 mg pirogalol / g berat kering. Ekstrak daun dan akar memberi kesan antioxidan 
yang baik di dalam kaedah ferik tiosianat (FTC), kaedah asid tiobarbiturik (TBA), 
pelupusan radikal 2,2-difenil-1-picil-hidrazil (DPPH) dan pembentukkan diene konjugat.  
 
Kandungan flavonoid dan bahan fenol telah dianalisis dengan menggunakan teknik 
kromatografi turus berprestasi tinggi (HPLC). Ekstrak daun mencatatkan kandungan rutin 
(1704.7 ± 68.2 μg/g berat kering) dan kuercetin (1992.4 ± 92.2 μg/g berat kering) yang 
paling tinggi. Ekstrak umbisi mencatatkan kandungan bahan fenol yang paling tinggi 
(988.6 ± 22.7 μg/g berat kering). Bahan fenol utama yang di dalamnya ialah katekol 
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(615.4 ± 8.2 μg/g berat kering). Minyak pati telah dikaji menggunakan teknik 
kromatografi gas spektometik jisim (GC-MS). Kamfor, 1,8-cineole, β-pinen dan kamfen 
telah dikesan sebagai bahan utama di dalam minyak pati. Rizom mencatatkan peratusan 
1,8-cineole (45.9%) dan kamfor (15.9%) tertinggi. 
 
Media Gamborg B5 bersama dengan penambahan 0.2 mg/L (w/v) 2,4-diklorofinoksi 
asetik (2,4-D) dan 2.0 mg/L (w/v)  benzilaminopurin (BAP) adalah media yang baik  bagi 
pembentukan kalus tunas dan daun anak pokok media. Manakala, kalus batang dan akar 
anak pokok media terhasil dengan penambahan 0.2 mg/L (w/v) 2,4-D dan 1.0 mg/L (w/v) 
6-furfurilaminopurin (kinetin). Kalus yang terbentuk berwarna kuning cerah. 
 
Kajian ke atas kesan kepekatn sukrosa [1, 2, 3 dan 4% (w/v)] mendapati 3% (w/v) 
menggalakkan pertumbuhan kalus yang maksimum. Penambahan 2,4-D yang 
berkepekatan 0.060 dan 0.020 mg/L (w/v) menggalakkan pertumbuhan kalus daun dan 
akar anak pokok media yang maksimum. Biomas kalus yang terhasil ialah 6.382 ± 0.408 
dan 6.440 ± 0.193 g/tiub kultur berat basah masing-masing. Manakala, penambahan 
0.150 mg/L (w/v) dikamba mencatatkan pembentukan biomas kalus yang maksimum 
bagi tunas (5.603 ± 0.263 g/tiub kultur berat basah) dan batang anak pokok media (5.458 
± 0.246 g/tiub kultur berat basah). 
 
 Elisitor seperti ekstrak yis [20, 40, 60, 80 and 100 mg/L (w/v)] dan kitosan [20, 30, 40, 
50 and 60 mg/L (w/v)] memberi kesan yang berlainan ke atas penghasilan monoterpen 
(1,8-cineole, kamfor, β-pinen dan kamfen). Penambahan 40 dan 60mg/L (w/v) ekstrak 
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yis ke dalam media kalus batang mencatatkan kandungan 1,8-cineole (0.459 ± 0.020 μg/g 
berat basah) dan kamfor (0.067 ± 0.003 μg/g berat basah) yang paling tinggi. Kalus 
batang yang dirawat dengan 50 mg/L (w/v) kitosan telah mencatatkan penghasilan linalol 
(0.374 ± 0.015 μg/g berat basah) dan β-pinen (0.495 ± 0.021 μg/g berat basah) tertinggi 
di kalus batang.  
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